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(54) NONVOLATILE SEMICONDUCTOR MEMORY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prolong a lifetime of a 
nonvolatile memory cell by shortening a data rewriting 
time. 

SOLUTION: A memory array 1 has a plurality of 
nonvolatile memory cells disposed. Data of the cells are 
erased at a block unit. A block size register 14 stores 
block size data input externally. The block size data is 
data for setting one block size (number of nonvolatile 
memory cells). Accordingly, the block size can be 
externally set to a desired size. An address register 8 
is set in a block size based on the block size data, and 
generates internal address data for designating the 
erasure block target from a plurality of the blocks 
based on the externally input address data. A row 
decoder 2 and a column decoder 6 select the erasure 
block target from the internal address data. 
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©^wMty * 'J -t^gas t fc / ^ y *)vt v ■< &m. 
&<d xp 9 $ jc^-fij u witttw $m * * U -fe/WW 8 - 

*jg£ftXP y ^#fflTfSWr1-*^ffl8ttiMW*:B*« 

eugBXP y * ©AS $ fc»© Xp * * 1M X 

y^~~i? ft^&gBlilbTl^ Xp 9trV<i XgBfSf^i:, 
h5I3Xp y^lMX^-iJ'fcS-^TBugBXP y *©A 

ss*a^rsxo**R£3«fc io 

[IS^S 2 ] £ 6 tc N buSBXp y Xffitt^at: 

u 

migBXP y £ Xg31£3MSttt, gBlfc^-* ©MS? # <5J 
fg£*.©?-fcS££ft1fS&i:-r£ait;fc3t 1 g3«©TJW8 

iwg3XPy*ig!S£?#li, mig3XPy*©Ag;*iu 5 s 20 
W ±©&gi: ftJgJgt-artgflT K UXt 1 -* ft£/iE 

BuiffisiR^mv mRft&y yvzt-* k&^t&i 

g3«&©XP y ?<D$fr<ommM2kttg.7ti y 9 ft3I#l 
■T 5 c i: MHRfcl" 2 gB«©^S28tt*»ftg3 

©^jflgtt* * y -fe;i/*S2tt L/fcpt y -fe;i/7 w ftS 

&©XPy*fc#S!lU mflB^ff * 'J Hr;i/©5*- 30 
*#g&*ftXP y *'*{flrcSSfT t-i.jfW«tt*»(«3 

Hug3XPy*©A§$fti&^Sfc»©XPy*1J-VX 

ft^»|Bt)i bt^-S Xp y XgBfii;*®!^ 
JtugBXP y Xt 1 -* £«^Tiiug3XP 5/ *©A 
S £ Xp y * aft?£#&£: ft^-TS - £ *»« 

fc*S^»l££^*g3l5i3§B. 
[il#3i5] iigBXPy^tMXgBtill^&fc 
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^ftfcXPy^lMX^-^icHjjrrsjgllr^aft* 40 
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BUI3XD y ^i^f Xg31t^lStt> gBtiS^-* ©5L$ff#Rl 
SWBXD jtugBXPy*©*^^ 5*. 
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y w ±©teei:*ji^-r s fjspt' h i/x^-* 
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Jl/ftiW?-*-* C i: ft 5 H3«©^»^tt 

*#^!3^g. 

*t*XP y ^ |*|©^8IMM * y -b^ftjt^tii^Jg 
HUBSNR&mt* mig3*§ji^*f&XPy^rt©^^ 

©^ ^ y -b;wftEBLfe^ * 'J -fe^T l/ -f ft«S 

lufB^ t y -kjuyuj ^WlWlo Xp y ^ K^giJ u huIB 
^^tt^ * y -t^Ox— ^*t«|itftXP y ^ ffif 
££ff .f * - i: ft#Sfci:-r«^»fMt#«*83«^B. 
[^*«9] miBBXPy^CDAg^ft^tSfca)© 
Xp y ^•b-W X^-^ ft^»S31il tTV> 5 Xp y ^-y--r 

HulBXP y W-i X=r-$> t:a^V^TH1^iBXP y ^<DA 

# $ ft assg-r s xp y ^ mse^a i: ft s c t &^e» 
1 1 zm&m 8 iBtt©^»i6tt*»{*iBitseo 

10] H5gB7P y **-f xaa«^® 

t gBft^tiT ^ S lugB Xp y ^ -f-f X?-^ ft^gC^ A. 
A*$tifeXP y^tf^ X5*-*fc3af1-SKWf®£ 
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SygBXP »>*-f XB**Stt, .BaWy-^CHff*^ 

te^4>©x-*5 c hft^ast -r*»«a 9 t3«©*jf& 

[»*S11] SSfB^^WtJfe^tt, 
$^^5^)©T•fet)^ 

HMgBXP y ^ Ift^^attx ?^*M^XP y ^ i: LTjgSg 
bfcXPy^ASifnT-feS^ft-^lcgBISU Cl©g3 
IS L&Xp y ^ ft*§ii^^^P y ^ i: bTti^S 

^ ii zimt +z m$m 1 0 &m®^m&&*m#-mm 

luBBXP y ^ m^m\±. HlfgB ^p y ^ © A § £ f 
ftifc&U 

HygBSiR^tt^ mig3W^^i5x^*^^7 ; -^t^-3v^•^:^ 

lugB*&^^XP y ^ W©^T©^» ^f4^ t 'J -fe 
;i/ft«^S 3 fcft^i: 1-581*^1 0g3iR©^J?^ 

[fl^9 1 3 ] huBBXp y^aa^^sii, 

&#B#fc^ afgBgBftbfeXPy^^C^S^^^y-fe 

b, 

anaa^ait, migBg3«$nfc 7p y * rt©^^ 
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[»#« 1 5 ] WB-Xn.» * +M XE«^«HU buH3 
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[it#5? 16] bSIBXp y * -y-^ Xt3tt?®!tt> *5l 
WC*§^^.* J oItg^^»^t3fS^?t<fc >)«J5??*v 
■'TV**-££*W*fc-*-*.ll#HK 4', *fcfcfc8fcl338 

[OOOIJ -*fV , 

<Dm%&x.& i 5imte : ?wm&* * y -fe;i/£«&Eg b& 

R 0M^©^##B£*i»#§B<ffig«Kil3-3 *©T'fe 20 

[0 0 0 2] \38 ■ 

[t£fc©&05] W«ffi4M»»Bli«B- (*W»tt#* 

•fe;i/X W ±fr) * U -fe^©^-* 4 

'J fert/©:?-X£##&;tS ttt, '^TJjaof 9 ^* 

y-b^©^-^^^ ^-tm^^ffiett^y 

fcfiiSU *©fetSfbv^^-^^lB]-m*#{4rt©^ 

rt©*i?$H4* % u fe;i^i$K$£T-g £*j?$£f£# 
[ o o o 3 ] m 1 4 ti«e*©misxq * *©imt#is 

*jE)8&9i:, mjE&£|5]S& 1 0 i:, nv> Fl/S>x* 1 
2fc, ftJfflUS&l 0 1 1, 7YV7.VV** 1 0 2 

Mt^o mnm&i o lctt* cle, ale, /we 

^©ftJ^M^AW^AASftS. WEISS 1 0 1 
*U zi^yYVVxZ 1 2£&ft;*ft5PV>Fn-b* 

fcjcfi^v^tv D-^n-y2, x-*Affi;tjEiB&5. 

*7Ar3-y6, S£E*B£11B& 1 0 t, 50 
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1 2, YVXWX* 1 0 2©KKt£ftJP 

tS. 7b'l/^U^ 1 0 2tt^gf$*>e>Atti;*Jls]S&fc: 

? 2 £ J; V* 5 A^P— X 6 fc-5-;t 5 . XD y £ ©1M 
Xfcfc, M3§l$lc^«>a&^£ftfefc©T-fcS. 014©^ 
ffJMt^^^^'Jfc^ttt, ^-^^ X-*tf 
^-^^Hib^©g-i&^^^ff$-&5s5t:x 
^a>£pv>HP-H£A#f-££.i:tcJ;!K &SW£ 
tf-fe-y FTs>X£*lS. 

[0 0 0 4] mi 5I±01 4cD^if^tt*^ft;^^>J{c 

^t-sx-^iiw (v;^xp vtmamm ©x 
4 K>y^*-bx-&z. mi s&fewc. eoimx 

D-^Sifflt* h79 73V> KT-S »K A8 ~A20 
lli^t7o-y ^*Ji^1--5^ger K l/^^-^ (X 

tXD y-^jRa&'fe-y 73?> K 6 0 H:fc«fctfXo 
y^?K^r- ^A8 ~A20d J A^J^tvSi:, Xn «y 
^Tg*-b«y hT'-yXavVKe 0Htt3T>Kl/^* 
1 2 fc, , *feXn *y^T>* l/X^ A8 ~A20tt5T>* 

D-^ ©ffl^C^ Wx "fey h7f Kil Xp y * 

^Hl^^^-^OA^^^jg^tvS. ci©fei-> Xp 
>v^^*Hff3V> F-D 0 H^gPip^A^^n-Sfcx 
±13© Xp ^7F V^^-^ fc:«fct) J8^$tife«Sc© 

A^j^fcxo 9 1? to<D±xo>^umz* * y -fe;i/©^~ 

XKl/^l/y^^ 1 0 2, D-T3-y 2 v 
[0 0 0 5] 

[»W*«j!l»bJ;.-5.fc-r4BW] b*>b&#£±g3ft* 
ffl^#^tt*#{4;i3<S^gt*5V>TH:> v;i/^XP «y ^ 

mwh*), &tz7v9>?<DV9 b^»j;t)*)A&fetry 

§^**fr1-5rfc^ 7D>^7K1/Xr-^^ 
fficaA^b^lttUi^fe-r, XP9^TKWXt*-^© 

a* 5 ^^ < * 5 i: V> -5 HS^fe o fc. 
[0 0 0 6] SiJ»&®#lct5fc», ^yX-iS 

U-fe;i/fc^bTt)^-^«5fe*J;V^-^«§ji^^ 
bi^u ^ft^tt^^ey-b^tt^-^^g^x. 
©<D^Ia]»Asm^lB]|gt^^?.i;^bt5©-e> f97 
-MiiS^ffl^ 5 ^ 'J -fe;i/©##*® < 

[0 0 0 7] ^^{*3©<td«:ti^©BgS*«?j*1-?> 
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[0 0 0 8] 

m^-9 ©«§&*.# °im*wm<D^w&&* * u * 

* ^ 4frf fflt VT^&7Uv*1M XfBft^JS i: , bu!3 X 
a v Xr-9 KgrS^TwMXxi 9 ?©A§£ & 
5 Xp >y - 

[0009] v . 

i*W©*jK©^«] £ffi©J&& 1 £S 

m i tt^B^onsfg®^ i ©^fl^^sifM tu© 

t'Jtt, ^t-Ut^7l/^ 1 n-r3-^2 fcy 7 s 
AHJ*@K5 fc, J)7Ar3-y6 7 H bXl/ 
$?X* 8 (7Wirm%.^m t, AtB*®K9 
«ffi^4@BS 1 0 kvav > FP ^X 9 1 2 fc< rffcfiWIsl 
SSI 3.fc, XPy*tf>fXl/S>X* 1 4 (7P^*-f 
XgBtft^g!) J:*W5. ■.'■■•■'.■< 

[oo i o] **»;-fe;i/7W lfcJU ^StfBtt^u-fe 

;i/£7 V >f ttfcSf&ES bfc fc©T-&S o P -7^-9 
2fcjU T>*U^t/^X^8A»f>A^^nSP-TKUX 
^-^t*-^V%Tx «i;t*7W l±<D5*-r*»* 
tfftfrSftSXPy* GBfifttiXPy?) fc'svsttf* 

^M^*>;-b;ba^<y b) ©p- (J*J) %M1R?Z. 
^-^AttS^ElBSBBu tVXTl'^fSIU AHi* 
®S&9£^bTAft£*l£«t&*^-*£IS«bV * 

E&9fci|£^1-So yFl/Xl/S>X 

^y-t^w \±.<Dmikn&xw9hz>^\sM% 

■5. P— 7 J n-^243«fct^3!jvA7 :r 3-y6ttS^® 

[0 0 11] Atil*lalES9{i, ^gp^?>A*$ti&rJv 

A££;h,fcXPy*tMXx--*£XP>.y*b$>;x* 1 

1^^^8{3te^b, #g|3;i!)»£A7j£ftfc»£&*7 s ~ 
^fc^-^Am^IlSSSfc&jiU Sfc^-^Atti^;® 

s& 5 &tea&s*ifcifc#m b^-* £fl.$fcm#-rso 

®E8£®B&1 Ofct *»#&{l«&;SftS«Ste*& 
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«2 [V] £3&£U cn*D-5 ? P-y2*5J:V7 f - 
9 AfflTJlUSS 5 {c#t^ So 3v>Fl^**l 2tt, 
Ato£®189£^LTA#$ftfci&#P-7> 

[0 0 1 2] XPs^lMXby;** 1 4.tt- x X&ijM 
8& 9 bt A?j3 ftfc XP 5/^tJ--f X9-9 ttW& 
{dS3<i U £ © XP y X^— 9 £ 7 H W X W $>X 
^8trm*f-S. 7nyWXr-^li v 70 9^ 
10 -fXS^-rsfcfeOx-^T-fe?). 

8tt> Affi#!lSS9£^bT^*^Aft£ft&7>-b 

1M XV 1 4*>f>A*$tifcXP s> 9V4 Xy=- 
9£\zm-3^T, n-TYVX : f-9iSi.Xfij^AT\ t 
lsX7^9fr$teZft$y\!U7>T—9%^b,v~ 
s 7Yl>X7 : -9*V-y : Zl-9'2K.$KmU *fc*?A 

SSI 3HU ^gP*>£A;>j;?*lSBLE (7D-^ 7 -f > 
^f*— X)V) % CLE (nTVKv^W^-X^) ^ 

20 ALE (7Kl/X7-f>^*-7^) „ /WE (v-f h 
^^-X;wt-) , *©M»®^ &XiB- • 

*lfl]SS9{cA^j$tl5PV> Fn-h'{cfi-3VNT, P— 
7-Z3-92, 7~9\&tiW& 5, *7Af3-^6^: 
7* YVXVVX9 8\ Affl*@»9, »£E^@BS1 ' 
0, 3Y>^^12 X iJi^XPf ^U-'fXb^ 
X^ 1 4 ^^J®-fSo dCMUPElSg 1 3 f: Ata*HISS9 
t»> 7n-^^Xl/^ l 4©Xps>£1M Xt^ 
S^SUip 6» A* $ nfeXP «y ^ If -f X:r-* tSff 
t-Ss 1-)&t>^gPA>^A*^*ifcXP vtWZ^" 

30 ^SXP^^-U-^Xb^^l ■4CBM$**H*f^«' 

[0 0 1 3] W7Pl'7r-*tt, ^^-ett2 1 try 
ht-feSfe©fc1-S, XD^^^X7 i -^*)2 

iif-v>*c»**-©t"fs* xp«y^-y-^ x=f-9cy\f. 

vY?-9*m , Bl -B20fc«gBb, SfcW7K 
U*^— *©Kv hSV^ftAO , Al -A20i:SfB-r 
5. XVJv9VHXf : -9ti.. XD'y^^X© 
l&^©i:&t:^gpipe»A*^n57 : -^T-fe>3x ^.gPT 
¥ V7,^~9 tt^ ^ <J *)V7 \>4 1 ©^-^ 

.fcV/^U-fe/i/yw l^^x-^^^tBI-^tt:^ 
SPfr 5> A* $ n 5 ^-^ f % % . 
[0 0 14] rtgPTKI/X^-^tt, l\fyb<D 
9l-®7¥ Is 7.7-9 2tru/b4^^n5. f*lS» 
7KVXr-*fflK9 Y7-9ZE0 , El -E20, E 
BO, EB1 -EB20£:3liatS. ^UT¥VXt : ~9 
En (nttO^t.2 0iT©ttit©glS) fcEBn £ 
it, v : --9f&4mW$7Vv9y4 X ; r-9 1 E,Ti $&X? 
YVX7-9 An fca-3^T£fi££K ^feT 1 - 
50 9m%Hhfrft\Z\W%i7Y\'X7 : -9A.n {CS^V^T* 
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f&ZtlZ. rt»7PU^r- J'EO ~E11, EBO ~E 

*5?-*E12~E20, EB12~EB20ttP-7' Fl"** 9 

7.7^—^ An *i:U EBn £An ©Rfex 

— * fc-itUk **y*/l'7W 1©H®CP*7.A 
(fll) 1<@©P- (fr) VMftZh. VtvXUU h 

IRSftS. XPV^IMX^-^Bn #11311^ 

)V 0" (O^fcE Bn £En fflgfir-iS'ilU Xp 10 

STKUX^-^En fcEBn iifcCilSl"* 

P-fcHOBSiim:^ Wfc©X*U-bAfi=wK*.l« 

©#§**tftXP i: UTB«f»rcS *. Xq 

<< BO ~Blltt* 5 AfflSOXP >tM X£^I 

~ B 20fcfc P HIOI© XD y £ t^-f X teWtfe t Z> tz K>©tH 

[0 0 1 5] -H2fcW*y-fe/WW 1©WSB«JES*^ 20 

m, -*7 : z>#RCp.ak' P-»iajcQ?«jBBB^nfcp 

xQ (P, QttffiSt©S*&£0 y-t;Ki-y h 

MU (0,0)-MU (irt)-MV -<M)«t#*-*. "iw 
T\ itt0a>£P*T-©ffij£©®ISt jtt0^e»Q*T- 
©ffl&©8£8n?*5. i/^'JtAasyhMU (i,j) 

««f».*Wt-«. C-tBu P = 2" (=4 0 9 6) x- 30 
Q=2' (=5 12) i:U /t'JWU-flW.t 

[0 0 16] /t'J-b;i/3.-?» )>MU(i,0) ~MU(i, 
Q) £«u -fe>;*?<f >SLi JgJfeSSOT^ >GLi 

8*©trv h^>a»e>&sKs> >&BGi 
j) -vMU(p,j) \t, >WLj -t:tttti/tvs 

5o t>77-f >SLi 43^lftV b^>8¥BG0 ~ 
BGP it, v ; -^Am*[all^5*5«fcV*7A7 J P-^6 
fcJgMLT^S. ttz, »7-]*9-f>WLj ttP-^n 40 

[0 0 17] B3W*')t*a=» hMU(i.j) ©W 

3.-s; hMU(i,j) tt, -b;WilRhv>^^TW0 , 
TW1 — TW7 (TW1 >-TW6 tt@^B&) fcx 
SStt^y h 5 TMO , TM1 -TM7 (TM 

1 ~TM6 itm^m) t, -fe I> 7 >^**T 

St, mi&MiR\>7>vz* r rGt&%tz>o W&tt 

^^Uh7>^^^TMk (ktt0a>£7i;T-©ffii© 
mm it, 7V-vr+yJf>f-Y£0>\-V-)\<V-h 50 
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[0018] feJl/Xfth 5 >3>X* TWO ~TM7 

V— Y^A >WLj tC&gtftSftTWS. •feJHBth9'>'- 
# T Wk © F U tT y h =7 A > B Lk tg? 

^ix-T i3 D ; ; ■ * tz^mi Y 9.>9Z 9 T Wk © V- 
XSStt^ff^tt ^ * U b 9 > ¥7, f T Mk © F V 4 > 

k i/-f>«itt*->^ ^ -f > s Li ^mm^tixa t>x 

* fc-fe b 9 > V7,¥ T S © V-^WittW & 

tt^^EU hv>^^ TM0 ~TM7 ©P> bP— )W 

- hnmtmmztiT^z. mi&rntR h7>vz * t g 
©y- b«8gt±^«!$iJiW7>f >gu irge^^ti-c* 

t), KUW VSfiStt^fflSttX^U K^V^X^TMO 

~tm 7 © v—^«ttcsa«snT* t) x v-%n 
mitmrnmrn g n d $ nt v> s . 

[ 0 0 t. 9 ]' H 4 ttH 3 ©spjffStt^-* U > 5 > V% % 
TMk <Dm / f&ffi.Wt%>tzlto<Z>mx-3b%. 04lc43V^ 
X, ?m9m**V h?>VX*TM (03©TMk ) 
tt, 70-r-f >^-h7 1 fcx ^ 

(03©TSx l84-Cttia^«B&) &^bT-fe>X 
5>4>SL (03©SLi ) tjgi^$tlSP>bP-;i/ 
y-h7 2^ -M'jHRF-3>2>Xj'-TW (03©TW 
k ) ©V-^«®6 3 ^ttK'^nS >«€S7 3 
i:, gEJfe«^h7>^^^TG©Kl/-f >«8r6 4tg? 
a$tlSV-^«®7 4hSW^5. -fe^S^h^V^ 
^^TW©y-hilH9->-7^ >WL (0 3©WL 
j ) >' W>W3ittt:-;>h7'f >BL (0 

3©b Lk ) K.mffiztix\^z>o mmmnYvi'pxfr 
TG<D^~hmmttmMmm^^ >gl (^3©GLi 

[0 0 2 0] ^JflB&^'J b7>^^^TMJ4, 7D 
^-f >^y-b7 lfr6>Sffi£SI£Jfe<;Li:£«fc»K 1 

7D-r^>^-h7 lfc»^^aA1-2.^i:* 

k*U 7P-r-f >Xy-b7 1*» 
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(m«2 0 [V] ) £EWinU FW>«ffi7 3:fc.fc 
lFV-;*«fig7 4£0 [V] (GNDl^;i/) 

i£A£ii,3. ±fB^-*©«*&§i?ffi1-3 

*«ty c ^Sfe$lJffll7^>GL$0!|^«2 0 [V] hbX-fe 
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G^ON^ K>^7'f>BL*0 [V] izttitiBi 

[0 022] ^i¥#ett^y h7>$>x*TMfc: 
£#§&ir.i: £ fctt, n > h o-;i,y- K 7 2 £ 
0 [V] -fcU >Sffi7 3 tJSSEE 2 '0 

[V] ) ZWMU V-Xtmi 4*Wk+&. ^fl£ 

■*>7>9<t >SL&0 [V] i:U y->'7^>WL* 
#J;t«2 0 [V] fcbtHr;i/jlg?bv>^^TW*0 
N*** .K»> 7>f >B Lfc±i3©il5«E£9«lub\ & 
fmm : 7<t>GL%0 [V] 2:VCttlttHRh?>i>;* 
*TG£OFF;H**l«m*. / 
[0 0 23] ^Jf SStt* t'J b7 y*s7*& T MBU V- 
*«g7 4* s 0 [V]ffe5fc?t:, 3>hD-M- 
h 7 2 Klfr(lD£;h,3«ffi#bt^M«ffiW±T-fcftttO 
NU LgVAfit*BEttT-e^n{SOFFt-S. ^FIKStt 

t © b t ^mmS. Vte£ tb^Tffi < & £ d © b & 

ate tm, 3>>D-;i/y-h 7 2K±ia©bg 

^<S»EVtwi;Vte©fa©afiE (-b>^«Ei:l!p-r5) 
fcEpiflU ^©iig^jf&tt^U >7>$^*TM# 
0NT*feS*»0FFT-fe5^^ttlt--5C:fc{cJ;>) v §3 
m£ftTl^:r-*£!&*£fit. ±§3t j -*©S&*£H b 

2 [V] 7-K7-f>WL^i«W7 
-f>GL^i«2 0 [V] bLX*)mVlh7>VZ 
*TW££l*g^Rhv>^;**TG£ON£-a\ If 

$K&SeU £©£:§, bfy >BL©S{4V"*;i/ 

tllilV^ b^>BL#GNDl^;i/T-fcftfc£v 
^JfUMS^U l^>^;**TMIiONbT;fctK t£o 

TMfiO F F bT£> tk ^oT5 i -^^*^nTV> 
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[0 0 2 4] EISJir/Py^+MXl/^;** 1 4£J;tf 

£14teu 2 H@O^P!yi'-9--fXbr>y Mxi?^^BS 

0 ~BS20{Cj;?3«^$n5. 7u y >;V4 XMv YV 
i>X*BSn (n(i0fr£2 l*T-©ffiic©!giS0 tt, 
Aft*®® 9 ?> A* Sftfe 7d y * X If >y K^- 
*Bn S-en-en^»^t|a«1-S. TYVXV 
VX*8&^ 2 li®©TFUXKy>l/^;*#ARO ~ 

10 AR20fcJ;>jfit$£ti2,o yHl/^tryiV^^AR 
n ft, ifi*iWtlf$J^ Affi*[aIK&9^c,A*^nfe^g|5 
TKVX^-^Ah fcXny^iM Xl^** 14i>f," 
AftSftfeXD S^IMX^-^Bn fcJcS^XftgP 
7" KVX^-^En , EBn .$£jiftU S*:^— 
a^lftftBlFts K l/7r-^ An ©&£g-3V\T 

rt^Th'VX^-^En , EBn fe^^S. XDy* 
^XbT'y M/^^BSO ~B S20©|^g|5^li|5l- 
T-fe>)v Kl/X tr«v h ARO ~AR20© 

20 [0 0 2 5] XD .»fttMXlf?i M^^X^BSn (n" 
tt0*^> 2 0 *t©fiji©SSS[) l±, Xd 'y^-9-^X© 

txfeXD v ^-9-^X^-^Bn 
Jf^^Bdmbx o® XD •y^-^-f Xt 1 -* Bn < 
?g5fe«»^^X K t»« K » h l/^^ARn Km^jf ' 
So T Kl/XH?) M/i^X^ ARn tt^D y^-y- 
-f X^-^Bn tftSHTYUX?-* An fr&ftg&T* K 
U^^-^En ^itFEBn 7 Kl/^ ifs> 

hVVZfARO ~AR1U±, ^^ATKV^t-^S 
^^St>©T*feD, rtg?XFl'^7 ; -^E0 ~E11, 

30 E BO ^EBlltt^vA^-XOCaj^^^S. * 
fcs ^Fl/Xt:^ >pyx^AR12~AR20{±, O-T 

^ E12~E20, E B12~E B20(iP-7 i rJ-X2 i^Bitl 

[0026] ms&yvyty-j xvv7>* i 4©xp 

»^-f Xtfy Kk^^^BSn ©rtg0«fig^^t~lHlSS 

ORy-MOl, 1 0 2 it, NANDy-M0 3, 

1 19fc N 1 0 4, 1 0 5, 1 0 6i 11 
40 7, 1 1 8, 1 2 Ot, 7D^WXn>y7r 1 0 7 

i:, pMOS h^>^^^ 1 0 8, 1 09, 1 1 3, 1 
1 4i:, nMOS 110,111, 11 

5, 1 1 6i:,>^^^i;-b;i/hv>^X^ 1 1 2 
XD^^-y->fX^^7r 1 0 7©A73iS? 
tJi, AtHTjIaieSg^^yD^^-b-^X^-^Bn ifiA 
jjZtis v 9fiH«M?K:ttMIPBHl 1 3 frbfflfflm^ 

SWIVWE <D&*>Tifi *) X XD y i? -iM X^-^ B 
50 [0 0 2 7] NOR^-M 0 1 ©^ 1 A*Jg?tUi7 
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d y^^X^s»77 1 0 lfrt>7ayi?1M X"r— 9 
Bn #A*/£*U ^feNOR^-M 0 l©g§2A7jigi 

■5. 1 0 4©A7ji8miNOR<7*-l> 

1 0 l©aj*SSW&^$*U 'f Wt-* 1 0 4©tH?J 
KAKgi^tu Sfc-f' W.t-* 10 4fflt 

Msg^tiiiissffivpp lwwns. H5«evpp 

l{i> 0!I^K2O [V] tfcSo *fex NAND<7*-K 
1 1 9<DmtAt)ffi¥&S-\*A£&mZft, NAND 
y-M 1 9©^2A^W*f6WlI]gSl 3A>£©rt 10 
g|5{§^SET#A7j£tU NANDy- f 1 1 9©«7A 
Jg?-f 1 2 0©A*SS?lC^$nTVN5o 

NOR-y-M 0 2©fjUA#a$?tt-f>^-* 
1 2 0©fflftSSB^c:jgi&l£*U NOR-?- M02CI 
2A*Jg? CttMfPBI& 1 3 if t><Dft®m^E N#A?J 
£*U ifeNOR-T-M 0 2©ffl:friS?tt>f WW 
10 5©A*«^FKg?^^TV^S. 

[0 0 2 8] nMOS 1 1 5©<7*- h«&fcttflg|S<I^ 
SET#A£2*U nMOS 1 1 5©Kl/^>«ffi»y 
— HAfc»tl**u nMOS 1 1 5©V^i«tt/- 20 
HCt&i^SftTV^o *fc. pMOS 1 1 3©<7*~b 
tc ttSfJfflllHlSS 1 3 O WgPM^ S E T B *s A* $ 
tlx pMOS 1 1 30>Vr-X9Stt^'"FAK:jStld 
*U pMOS 1 1 3© F W >«ffitt/ - P C 
tltvVi. nMOSl 1 6©y-f«@Htt^ 

IhIESI 3&e>©rt&{i^EN#A;fr;**U nMOS 1 1 
6 © K l"f >S«Sttt-fe>XS£E VP P 2 POMn^fU 
nMOS 1 1 6©V-X*W4y-KCl3«^*vTV> 
£. *fc, pMOS 1 1 4©y-hS@£tt8iOTiaB&l 
3^e>©rtg5e#ENB*sA*r$n, pMOS 1 1 4© 30 
V-*«@fcfct-fe>*«EVPP 2#f?«]n$*U pMO 
S 1 1 4©KW>«@tty-HC£^SftT^3. 
-fe>*«£EVPP2tt. WU£2 [V] T-feS. 

[0 0 2 9) pMOS 1 0 8©y— Mtffitt^-FAS: 
■«8«$*iv V-*»®ttt*$i8EVPP ItfWAD;* 

nMOS 1 1 Q<DV-YWmSL4 1 0 5©tn7J 

y-*«ffitt»«i«*GNDfc«8$ 
*XT^5„ *fex ^ff&ti^U 1 1 2© 

«M(inMOS 1 1 0©FW>«®K&^£*U 

>^^^TMi:|SI«©^^*-r5t)©t-fe5. 
[0 0 3 0) NAND^-h 1 0 3©S& 1 A7J«?Ctt 
7n>^t>fX;t977 1 0 7i 1 ?>/os'mXT- 
*Bn #A#$*U NANDy-MO30i2Ai3ig 
-?fcB:rta5{f^SET#A2;;**U NANDy-M0 
3 (Dm 3 AftJSTOiftg&fi^E NB#A*JS*l*fcN 
AND^-M 0 3©a*4S?{±-Y>M-^ 1 0 6©A 50 
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TjJSmcg^SftT^So pMOS10 9®y- 

hm®tfcfc|^{E#ENB#A7j£*U pMOS 1 0 9 
©V-X«fiittiE«#VCC (#ix.«5 [V] ) CjSII 

fc, nMOSlll ©y- hSSHU -f >;t-* 10 6 

w 1 1 7«j:vi 1 8 

43!?. 1 1 KDXJj^&S-YBizmifcZ 

*1 N >f >n-^ 1 1 8©tB*«S^I4^Pf *1Nf X5*t 
*Bn ©fHT^H^fc-S. 

[0 0 3 1) 07H:Tb*V^l/^^8©TFl/^tr^ 

1/7^M/^^ARb tt % ANDif— > 2 0 1,2 
0 5, 2 06t T 7 H l/^t» 7 y 2 0 2 0R7— 
b 2 0 3 , 2 0 4k, -f 2 0 7 £*%t%o 

[0 0 3 2) AND^-b 2 0 1 ©^ 1 ATJirffcttX, 
n y Xlf » > U B SnA>& yp 'y*if >f X 
:r-*Bn #A7JJ*ftv SfeAND^- h 2 0 1 ©fg2 
A**^ fcttWJ»@» 1 3 fr *>(DpiUm^E E Ntf A* 
SftSo 7Fl/^Av7r 2 0 2©A*«^fc 
fcfc, AlUJMm9frt>fti$T p l/* t: s> > v 1 -^ An # 

tJ/WE^A^$nS. 7>'l/^M<y 7 7 2 0 2(±$OT 
(I^/WECil^TAs -C^tfr K An ,<fe? 

v^U :i*l*^l*Wte«i*"r*i 
[00 3 3] OR^-h2 0 3©^ 1 ATjSg^ttAND 

y- b 2 o i omtim^mm^ti, m 2 A7j«g?ttT 

Y\s*>iv?t 2 0 2©Hi7j«?tr^$nTVY5. * 
fc, ANDy-h2 0 5©^lA*«?ttOR-7 , -h2 

0 3©m*SiS?t:g*l$iXx AND^-b 20 5©^2 

xtim^ummm^ 1 s^^ora^iwEtfATj 

ANDy-h 2 0 5©m7J«?JirtgBTKl/X5 i 
-^En ©Hi*Sffi?i:^5. 

[0 0 3 4] Jcfc, OR^-h2 0 4©^lA*m?a 
AND^-b 2 0 l©m*Jg?t^$n, ^2A7jig 
?tt>f 2 0 7 ^LT7 KU7,M«7 7 2 0 2 

©ttlTa^tS^nTV^. ttc, AND-7*-h2 0 
6 (Dm 1 ATjSg^ttO R-7 1 - K2 0 4 ©m7jiS?t^ 
ANDy-h206©^2 A7jJg?iC tt$<J# ilKS 

1 3A>f,©rtg|5®^IWEASA73$nx AND-7*— h 2 
0 5 ©UJ7jJg?(4rtgBT K U^t 1 -^ E Bn ©tBTjJg? 

[0 0 3 5)^1^^^0-^3-^21^ p**>J-lz;P 
Tl/-f 1©D-|$Q ('^-CttQ = 2') k(H]SC©^l 
fcVYL&Q©0^Lfcl^lt3iy-h (d^fttAND-T* 
-hktS) ^d^TlYS. ^n-?*V©ANDy-M± 
9M©A7jS8?£W1-3. ^lOA^jJS^tto-T' K^ 
^^-^E12©ttS7J7^ > (07©AND^-h2 0 5 
©m*^) £fcttEB12©ai±)7'r V (07©AND 
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©ffi*^ >*fcttEBi3cDm;>j5K >©v>?*iA>£& 
M^OA^W^ttn-TFlsXT^EOTOHi 
>*feB:EB20©ai*^ >©^r;MA>fcg^;s 

HU Sgl&^L|g9©A#*?fcm2~E20©ttJ;*j7'l' 
>fclgi^$*U *fcf|2©ANDy~bftt. $gl©A 
*JS?{±EB12©tB*7^f VfcjfiStSJu ^2^U^ 

9©A*^f±Ei3~E2o©m^^-f >icmmzti, * 

fclQOANDy-M-li, Bl*V^b^9©A*Sg? 
(±EB12~EB20©m*7'f VfcttttSft*. Mlj©A 
KDy-h©m*«8?tty- H^-f >WLj (K2# 

-i l©^j©P-*S^-r-5fc«)©4»©T*a65o 
[0 0 3 6] ±ta©n-7 ? n-^2i:|^«t: N AvAf 

ttP = 2 " ) p]&©$ 1 U VMJg P ©0* Licv^IgBi 
4*-F (CC-C-ttANDy-Kii-rS) £<i;LT^5. 
Weft© AN D<7"- Mil 2<@©A^i 1 ^Wt-5. 
PfflOAND^->OAAS?tt, 7P 1/^1/ 8 
A^C^vATFVX^-^EO ~E11, EBO ~EB 

©AND^-h©tB^?{itT^ >pBLGi 

1z)V7\"i 1 ©US i ©if^ix ^SIR-T £ fc to© ©T- 

■5. ' . 

[0 0 3 7] 0 1 ©*JW8tt**ttM * U ©®f# 

£sfcfE-f-S. H 1 o^WSttiNW:^ « 'J ffliff k bt ■ 
tt, Xo * * tM XI6S£1WK t 1 -* (5 s 

hTyX^VF, f-i'ita&'bi'h 
7s»73?> K) §(()3V> K3- F£fl.gBA>S>A;*J-r 

fr3^>F£A*rfS;:i:tc«fc»K *ft*ft©»fWSI 
fT$ h Z . ^ft^ftOKrffrD-tr »;h7s» XBu 3Y>f 

=j-k*s3v>hi/^^ 1 2c««*n» umm^ti 
[o o 3 8] xn**iMXRj£»fn:-^TK 
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rat s o 0 8 «0 1 tmttnft&^mtt* * 

SXo »*1M XW&Mtt<DZ 4 X Mffc 
S. 08£:fc\,^ 6 6H{4^gPd^AtB*iaieS9^^ 
LTD^> 1 2tA;*;£ft3XD..y*-»MX 

iSl^-fey K7s»73 FT-&-5,, DlH(i7o 

Xny^+^xigst-fey FT 
10 yy3V>F6 6H*SAtii^lllK9{;A*?n3. ftOT 
0B&1 3(i, ftJ^M^CLEA*" H" WVMZfeSfc; 
Am*®8S9* < ttfrJv> Ki/^^ l 2£§iJfflJU A 
tiiij^9iZXti^titz^> Fn— K (XDV^iM 
XI9:^-fe:»y bTvXnv> H 6 6 H) HVVX ; 
^ 1 2 3Y> Kn- KJi> fflfflm^C V 

EtT H" V^KOjBit^^t, ^g|5i>>f»A^tl3 
Mmm^/VfE<DA*>±ifi !)f3v> Ki/ ^^12 (c: 

M^n?. ' > 

[0 0 3 9] ^KmmiS^ChEifi" L" l/^Hc^ 
20 >3, ^g5*»^ffiHWlg|K 1 3 KA*$*X5«!IWM^BLE 
*s" II " l"OlKl£Z££t>lz^ A/BAB1E&9 tXD*y 
^l^'f X^— J' BO ~B7 , B8 ~B15, B16~BZ0/(* 
JB*A*$tv?»o ftdffliiai&l 31i, DvyFi/^ l 

v F797av> F6 ' 6HTf*sc:i:ftBai-r*4:; A 
m*0K9*J:tfXDs/^-y--fXV^X*' 1 4&&ffeT- 
t , AW^El^ 9 \Z Xt} $ tvfc XD >y ^ Xt 1 -^ 
XP y^-y-^-Xl/^X* 1 4©Xn >y^>f Xlf v hV 
^^BSO -BS20 (@5#J1) ©xns/^-y-^xn 
30 ^7710 7 (06#I) fc^ft^niWrt**^, XD 
^^tJ-^X^-^tt, WM^BLEAS" H" l/^;i/© 
ffi^C^T % tfl»©9/W E (DA*>±ifi b X' 7T3 y>7 
V-i XI 4®7Ds'^^X;vy7r 1 0 7{3-en-€'*t 

^-^bo ~B7 ifixt}^ax\^mm-Qitmmm^/ 

WE*zrvyW4X\Zv M/i?X^BS0 ~BS7 C 
B8 ~B15ASA*$^^TV^S^raT•tt^!l»M^/ 
WE<&BS8 ~BS15C^i, **:B16~B20ASA*^ 
nXV^^T-tt®JfflIM^/WE * B S16~B S20{C-¥ 

40 

[0 0 4 0] ife{C$U2Hl^-B LEA 5 " L" 
!K ©Jfflff^CLEAs" H" A 
Ul^[llE& 9 K XD » ^it-Y XRj£*ff 3 v > F D 1 H A« 
A*$ixS. C©XD^^-y-^X8S^fT3V>FD 1 
H fc)U ®mm^/W(D3L% ±ifi DfaY> FP^X^ 1 
2tfeW?tiS. 8HJ»®K1 3tt, XD>y^-y--fXaS^ 
^ff3 v> KD 1 H£|ggtt--5^ XD<y^-9-^Xl/^ 
1 4©XD^i/*>f XtT^ M^^^^BSn ^rFMSB 
M^SET, SETB, EN, ENB{C J: t)$iJ©U X 
50 Dv^t'-'fX^-^Bn ^XDi/^-y-YXbTv M/i?^ 
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*BSn t^j?^tiam$*s. 

[004 1] WTC, ±|3©Xn *>WA XIS!^©SlfT 
t*Jlt'5XD y^-y--YXbr«^ M/^^BSn ©Iff££ 
06£fl^Tifc[!8-r?>o ^as^-f X^-^Bn &X 
UvtV-i Xtf KV$>X* B Sn K^lf $gtC§Bfj|$-£ 
Strict):, *JjW0Kl 3tt, f*)glWSET£" L" 
(GNDi/^;i/) *»e>" h" (vcci/^ 

£5&><b$-ti\ |*|g|S{I^SETB£" H M 
t," L" Kfl/fc*<b***. flSMs^ENtt" 
L" l/*<;i/©***fti3*rv f*jS5<t#ENBtt" H" 

[0 0 4 2] rtgflfg^SETB#" l" I/^SOTn 
NORy-M 0 i<OBtij, ^Ty-b-AOtttl/^ 
JUtv A^^nS XD s/^tf-f X^-^Bn ©V^l/fc 
<fc!)&££il5. Bb F H" V^OVOm-^lt. NOR 
(f-MO lcDHi^H:" L" WOVktz !k ^ >/*r£ 
1 0 4©ffi;*jJ±VPP l l/^l/ (2 0 [V]) £:fc3© 
T\ /-KAttVPP l t^t, pMO 

S 1 0 8ttOFF-TS. -H. Bn #" L" V^l/©i§ 
£rfciU NOR^-M O lfflHiM" HM^l/fcfe: 
fc» -r wt-^l 0 4©fcB;*jfci:GND W<;1/ (0. 
[V] ) i:£S©T% y-FAttGNDl^;i/fc&?>. 
toTvpMOS10 8liONt5, 

[oo 4 3 ] **; nwm^sET-tr h" i*i 

gB|g^EN#" L" l/^;i-3&©T\ NAD 1 1 9©in 

l l 0©y— h«®©«;<4i"<;i/ (-f 10 5© 

y-h*A#VPP 11/^ (C©fcgBn fcfc" H" 

©*§£•£(£, N AND 1 1 9©tH^*>^VNOR-y 
-MO 2©tB*tt" H" W\<bt£*), 4>n—9-X- 

0 5©Hi*tt" L" l/^;i/fc&3©TN nMOSll 0 
I40FFU C^tCtfJ^ff^tt^^U h?>$>X* 1 

1 2<DV-7.mM\ifflMtUZ> 0 -X, >> — F A#GN 
HV<)V (C©h§Bn tt" L" ©*§££&, 
NAND 1 1 9©tB**«ty ; NORy-M 0 2©HJ* 

li" L" t"<;i/i:fc*K •< vm-* 10 botiiMt" 
H" b-^biifc?)©-^ nMOS 1 1 OttONU -ft 

icfcD^ffaHih^^** l l 2©v-xlSliGN 

[0 0 4 4] rtgP<t^SET# M H" l/^;k S 
E T Bifi" L" V<;i/fc©T\ pMOS 1 1 
MOS1 1 5ttON1--5. ttz, fWf^EN#" h" 
l"Vk rtgCfi^ENB#" H" l/^;i/fc©TN pMO 
SI 1 4££VnMOS 1 1 6liOFF1-$ 0 ^t, 
^-FCtty-HAfclg^£ft y ^-KCfcgM^ftfc 
W^tn^VJ'XiJ'l l 2©:3>^p-,»^4''- 
^®Bi©m{&^"<.;I/fcj^ y-FA©i/^<;i'i:^U<'& 

3. try f^-^Bn A 5 " H" |/"<jl/<Z)Jtl£lC& ±& 
Ife.fc^fc/'-HAttVPP 1 ^ 
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l&ffi^U Yv>*s7>$ 1 1 2©3>hn-;py-hS 

L" l/^l/OJg^-jctt, ±xEtfcctaty-FAtt 
GNDl/^l/fc&S©-?, -t;i/h-7>^^l 1 2©3 

[0 0 4 5] Jfc, f*|g|5(s^SET:fe«fctfENB#fc<& 
£" H" 1/^;1/&©Tn N AND^-M 0 3©W^ 
tfcotnMOS 1 1 i©y— h«@©m{4i/^;v (<*•> 
1 0 6©tH^j^^;i/) Bn ©l/^;i/{C«fc»)^. 
10 ££ft3. WSWi^ENB# M H" l/^;i>&© 

T\ pMOS 1 0 9fct, tT>y b^-^Bn 
fce>T. «tOFFbTV%5. Bn H" l/^;i/©Jg 

^rii, nand^-m o 3©m*tt" l" wytu 

D, 'f >;t— £ 1 0 6©ffl*li" H" U-^l/^Sc-S© 
T\ nMOS 1 1 l|±0Nf5. ±M^tz&o 
fc, y— KAttVPP 1 l/^H&CQT-pMOSl 0 8t£ 
OFFffeS. pMOS 1 0 8*5Alfl 0 9^0FF, 
nMOS 1 1 l*sON)&©T\ ^-KB, ^oT^Jf^ 
tt/^E U b?>^^ 1 1 2©FW >S®ttGNDV 
20 ^l/fe&S. — K'y h^-^Bn *s" L" 1/^© 
S^tt, NANDy-.M 0 3©m*tt" H" Wist 

«tt)> >^-^ i o ecdj^ii" l" ytM^so 

TV nMOS 1 MttOFF.tS. it, ±Mbfc«to 
t v y— H.AttOND.'l/^;W)fc©-Cp.MOSl 0 8&O 
NT*feS« pMOS 1 0 8#ON N pMOS10 9*<t 
VnMOSl 1 0t!)SOFF«:©Tn y^FB, ^•jtf. 

S^tt^^u b?^^ 1 1 2©Hv-r >««h*vp 

P 1 U«)\sk.tLZ>* 

[o 0 46] i©a-^t, xay^-y->f zmzmtttift 

30 tJVAt, A*^ti*:XD y^-^'f X5r-*Bn ifi" 

l"<)WDm-&fc&. ^fflgli^^U \>7>VX* 1 1 2 
©V-^«S*J<J;lFK^-f >fgttGNDl/^ (0 

[v] )\ 3> hD-^y-K«ggttvpp i voi 
(20 [v] ) tttZ(DX\ ^ff&tty^'J Y=?yvx 
* 1 1 2©^-*#ig5££tu -r*t>*.^ff^ttp<^ >; 

b5>^^ l 1 2©7D-r^f >^-hfc«ft#i£ 
X^ti> ^Jf^tt/^'J b7>i?7^1 1 2©USWS 

[0 0 4 7] A^J^tlfeXD^^^X^-^B 
40 n L" V^©^tli, ^Ji^^^'J b^>y 
**1 1 2©V-^«@^m^ 3^M3-;i/>y-h« 
®*sGNDl/^;i/ (0 [V] ) , HW>*ffi#VPP 
1 (2 0 [V] ) £&5©T\ T^tt^^ 1 ; h 

1 1 2fc:r-*##S&*tU 
ISIS^^U b^>i?^^ 1 1 2©7D-7^>£ r y-h 

i 2©b^v^«fi»flEttv ; -^«^a ! ^©b#v^vtw 

«Vte) fc&So W±tJ:») N ^Dy^tJ-^Xia^®) 
^*«!7bs Xay^lt'fXL'^^^ 1 4©Xa«yi'-y- 
50 -TXfcfy bl/^^^BSn {CXD^ ^•tfl'X^-^Bn 
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[0 0 4 8] ?-*gg&*.ifr# {r-tmim 

l©:r-* 3 KfclU *"ftS*«ft^D 

y £ fl©£T©^fll3S14^ * y-fc/l'©? 5 — * b 

to. H3H/"W 1" i:* 1 - 

o" ©asMM.^-*^******^** 1 ;' 10 

[0 0 4 9] r-^ig3aP (7n^ii» 
#) 0 9 BJ8 l-fc*+^*«ttiMM*:>t * 

3. H9.££l'T«. 6 0Hi±^fr6Affi*!I]B&9£;fr 
bT n v > K V $>X* 1 2 fcr A* $ tl £> Xn y ^ }££© 
±v bTv^Vl/^S. £fc, DOHIi/D-y^ 
^©^ffn^i'HT-fcS. 09t^t<t5^ MffM 
<fCLE#" H" l^;i>K&££i;fcJ^ zruvvmik 

■t 9 > 7 y > * 6 o H*sAm*iH]ss 9 £ a* £ft 20 

£. JOTIIK&l 3ii> $«4s#CLE# M H'-l/^Ate 
fc-Si:, Am*lelK9^J:V3v> Fl^x* 1 2&*J 
HP U X&Mm 9 fc: A*£*i;fc Xo y*r8£-fey by 
•?73:V>>- 6 0 H fcfcWM^/W E ©&*> ±# ») "C 3 
v> Kl/$?X* 1 2 tt&ififl$*5. 
[ 0 0 5 0] &fc*«Wa^C L E L" 1/^;HCS 

t>, ^gi5ipe>fttjpii?si z^xtitshzmfflm^ALE 

V" H" wwR:&<5i:4:*fc x AtB*lH]S&9{c^gfS7 
FVX^-*A0 ~A7 , A8 ~A15, A16~A20#JIS 
&A*£ft.S. ffiWlBUtt, 3T>fl/'^* 12 30 

OTW/XKii KV$>X*AR0 ~AR20 (I25#i$) 
©TK^xny^r 2 0 2 (07#ffiO 

c©fc§swiaEsi 3i±, ^gpr yvxt-* 

AO ~A7 ASA*$nTV\S^F^ftt©JPli^/WE^ 
7K1/^K5»M/^^AR0 ~AR7 JC#;L> A8 ~ 

a is** a* £ tv-c ^ zmmx- mmm^/w e & a rs 40 

~AR15K#£, £fcA16~A20#A#2*lT^S»!fffl 
-C- i±ftJWi^/W E 4 A R16~ A R20 5 . 
[0 0 5 1] &£$W{g^ALE#" L" 
>K ffflaift^ CLE#" H" i^;i/fc&S£ A 
tB*Islf& 9 1 y * ji*Hff3 V > h* D 0 H ifiXtl £ 
£©XDy*r8£^fr:3V>h*D0HI±, $lj»(t 
^/W©&%±#ST-3V>Kl^X# 1 2tCfetfl£*l 
3. MttlalBl 3HU XPy^i&Sl^fnv^KDOH 
£I8iift-2>^ XDy^>fXl^X* 1 4©7D^ 
tMXfcTy M/5?**BSn ^rtgfJft^SET, SET 50 



B, EN, ENBfc.fcSftJfflIU XPy^l^X^-* 
Bn FVXl/^X* 8©7>*VXlfy M/$>X>A 
Rn {ctB^j^-a-Siit^t;, 7 Ki/XtTy hl/^x*A 
Rn £|*|g|5{g^EEN, EN£«fc»)$iJ®U flg&T'Hl/ 
^x-^En £«fclfEBn ^fig^-frS. 
[0 0 5 2] ttTC, ±I3©XD y^«*©*fTt*^: 
SXOy^lMXtfy M/^X*BSn filfTHWX 
fcfyM/^X^ARii ©i&#^|36, BTSflfWCKUT 

■rs. ia6©XDy^u--rxify m/$?x*bsii 

I3B&1 3{i, WgGfs^ENfc" L" l/^l^e," H" V 

L" l/-<;i/© * * ^ WSBfS^ SETBtt" . 

[0 0 5 3] 06fc43V^T> WgPM¥SETB# M H" 
l/^5fc©-C, NORy-MO lO)WM" L" l/^ 
;K > — K AO: VP P 1 i/^&fc 0, pMOS > v > 
1 8ttOFFbTV%5. Sfc, rtgiJM^ENis" ? 
H" l/^;j/«c©T*v NOR^*-M 0 2cm** 5 " L" 

4 l,n—$ 1 0 5©m*3& JM H" Wlbte 
»), nMOS l>7>^ 11 OttONbTUS. Vti 

Xs * »; > 5 > ^x ^ 1 1 2 © v-xssb: 

[0 0 5 4] Sfc, WgBM^SETAS" L" S 
ETBA 5 " H" WWte©T% pMOS 1 1 3*JiVh 
MQS 1 1 -5ttO-FFt-«. *^ Wa5©^ENds" ^ 
H'MM (*|ge«^ENB4S" L'- MMffl^ p^ 
MO S I 14*J«tVnMOSl 1 6ti:ON?-<S. H£o 

•c, -y-.i?ct8gti-r«^flBBtt^ey h?>s;x> 1 

1 2©3>bD-;i/y-b«®tl4> -b>X»ffiVPP 

2 (MjE.tf-2 [V] ) WWmtlZ. ; 

[0 0 5 5] *fc, f*9cfP©^S E TJ}J;U r ENBA J i;& 
C" L" V^;kfc«R©Tf, NAND^-M 0 3 ©Hi* 
(±" H" V^PtJfcDx -f 1 0 6©tB*{±" 

L" P^<;Vi:4c5©T\ nMOSl 1 l|±OFFbtV> 
So *fcpM.OS h7>^^ 1 0 9ftONUf!); 
WBIt^^'; h5->^X^ 1 1 2{c^f-rs^b^> 

[0 0 5 6] c©<tat*> r P5'^-y-'fX7 j -^Bn ©a 

*KfC43V^Ttts =F»»tt^t'J h^>^X^ 112© 
V-XUlittGNDP^ (0 [V] ) □>> 
D-;i/y-h«®{i-fe>xSJEEVPP2ix"<;i/ (2 
[V] ) fcTEc^o Wftt^t'J h^>^X* 1 12JC 

Xn^^-y-^x^-^Bn tfggm^tit^S. ±I3^d 
y^i^->fXiS;^®ft©i:${c:, " H" i/^;i/©Bn ^13 
«Lfc^»%fty^»J h^>^x* l 1 2©b^v^« 
ffitt, ^>X*EVPP 2 ib*)A§v^Vtei:^oTV^ 
3. Sfc. ±f37'Dy^-9-WXia^Si^©J:§{c, " 
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L" l/^;i/(DBn SfBttLfe^ffBtt^y D^SPT Fl/*^-* An ©Stel/^l^fc*. 

*1 1 2®bSHtftBE«U t>7SffiVPP2J;D* [0 0 6 2] figBft^ENtf" H" 1/-W&© 

/J^lWtwhftoTV^. ftoTx XP X«8£ T\ AN D^- K 2 0 5 fcfcO R<T- h 2 0 3 ©tti^l/^ 

■WflSfc" H" l^;)/©Bn fciBtitUfc^SSBtt^/eU ^^^gB^ b* L^t 1 -* En tVXiiitlU JfeAND 

b7>^1128: x Xp*»+M Xt*— #©UJ:frBS 4*-b 2 0 6JiOR4*- }- 2 0 4©fflftl/'<;i/£l*9S5:r 

COFFU *fcXnv*1MX|»£IWmE" L" 1/ b* l^X:?-* E Bn i:LTffi±rr5. 

^;i/©Bn fclBttLfc^ffSBfi^U h5>S>X* 1 1 [0 0 6 31 M^t, 7 Fl/XtTv tl/i>X*AR 

2fc)U -rDy^-tMX^-^m^KON-rs. n •*> XPy^SIM£E:fcVNTfctx XPs^IMXt* 
[ 0 0 5 7 ] y - H B©«tttt^»»tt/ * U b v > Bn #" L" l"-<;i/©jt§-&£ tt N fl-SST b* I/Xr- 
1 1 2#OFFT-fc3frON^&S;b>K<fc 10 * An tl3bl/^;i/©rtgBT H l^? 5 -* En , *J:-tF 

*l£„ ^ffUMS^U h9>S>X* 1 I 2#OFF©*g ^giST fl/** 8 — * An ©£&k-<;KZ>|*lg|$7 F I/Xt* 

y-HBtt" H" l/X/l/fc&lK <fy/*—9.1 1 -#EBn SfbWS. *fcx > Ft/XT'* Fl/S^X* 

SASffi^jtSXD vy^lJ-^X^— ^Bn tt" L" ARn fix Xp Xt*— *Bn H* V^O 

£fcx ^fStt^U >?>5>x*'l'l'2#0- S^ttt, fl-gPTFUX^-^An ©i^;i/fc:Hb£ 

N©^tt, y- KBtt" L" l^l^fe 5x f>;t- Tv " H" ^^©rtS&TFWX^-^En *J<tVEB 

* 1 l8#ffi*1-*XP**tKX5 J -*Bn-tt' ? . H" n *ffi*f 5, flSGT FPX^-^EO ~E11, EB0 

V-UI/i;&5. . v X c ■ ~EBlltt^y*;i>7W l©*7Afl|£®lR-r£fc: 

t-0 0 5 8] jaefc^-rXoy**^ XI/S?X» ft©A7A7Kl/7f-^i: ttA7AT3-^6t:iK 

BSnfcfc, rtgpft^SET43<fcVEN*sfct.fc" L» V ££*Xx *fcrtg&T F l/X^-* E12-E20, EB12- 
^;i/T-fc»K naWi*SBTB*J:WEN-Bi»'fc*K:"..- 20 EB20fcfc^ g-fe/KPW 1 ©PHBfl£3§Rr3fc#>© 

H" l/-<;i/©i:§{c{*v Hl*f>il:i:^»)x X d-7 HVXt-^ i: ITD-fn-y 2 tfeMtv - 

1 8©ta*«S?tt> ^P*tt^*y +?>?x*l 1 2: 5. v :r 
©U§VMimEK:Wfre>-r" L" l/^;i/fc&S.'"V [0 0 6 4] p-^3-X2fcA:/j;*:HSIlU.^*.^© 

[ 0 0 5 9] 0 7<D7 H VXH y > ARn t i iJV AT F V7sr-— * E tEBfrbteZ .9<H©K'^ b'* 

t>XPy*ig*©fc»fflrt§rrFl/;^— *En *\fcV TE^Tx EB#E©£sJE^-*^&£fc©£#Nfe#J 
EBn Sfi«S«*-4:-gttt,-|W»EI»l 3 E:}3J;VEB#fc*>lc:§&a^'<;^' , 1" 

^EEN^WENSiiiC" l" v<;i/A»5>" H" V h" vov) ^&sfc©£#ilMfeWfcry b 

^;i/t^b$-&5. H7C*V^ Xpv XK* ^Ti:fl.-f Sfcfc-rstx •n-^a— 4T2tt* 

bVS^BSn A>f>tH;tj£tlfcXPy*1MX^-* fctrv b^A^TftftflUEy h^7f$Si^t:lis 
Bn fct, TFUXtfy hU^^ARn C0AND4T— > 30 / ^ <; 1©Q<@©P- (f?) *>5>x P— TF 

2 0 ltCA*7$tl£. £©fc£x 7^^772 0 l/Xr- #E*tJ5t>1-% lfflOP— (ff) £SiRt"3o £ 

»3x T Kl/>x>'ty7r2 0 2tt^aJTKl/^7 i — ^An ttPHWT*Q7>l!l?*lS CI kttt *), XP v^©P— flT. 

£OR-7*-b2 0 3:fc«fctf'fWS-*2 0 7tcW:bbT ^-f Xtt Iff i:*5x *fcx 9«©t:v h^T©*^^ 

V^s. t^^^lifeSg^ttt, D-7b'l/7r 

[0 0 6 0] flSfl{m-EEN#" H" l"OVtii(DiZ^ A — ^t^fJlS-TS 2<@©P— (fJ) £PJBt3*Rf-3. 

ND-7*-b2 0 l©ia*l"^;H*> A££ft*XPyf C-tD, yrEU-fe^/7 , .H , ltt-DHKTQ/2^»|*n 

^X^-^Bn ©l/^l/CiD^^^S. Bn 5-fch^»)x Xp y?<DV-My-<Z&2ft£tLZ> 0 
H" v^;i/©S-&lix AND-y-b 2 0 l©atfjfci:" 9<@©b:^ b^-^^z^Tl^flb^try b 

H" U^;i/t«:»)x SfeBn L" l/^;i/©^ttx 40 ^TT-feSS^ttt, ^^E 'JWH l©QO©P- 

AND^-b2 0 l©ffi*tt" L" V^k**. ^ fc^THBWW-*. £ft-CJL»); /•.*«; -fe'^T 

[0 0 6 1] Sfcx OR^-b 2 0 3©^^^^ l"f H*P-fi!lT*tt7>i!l$tl-f x XD v>CDP— *H*-f 

AND^-b 2 0 l©^** 5 " H" V^I/T'fetHix ^ XliQff 

g(57'KU^^-^An {C||t>e>r" H" l/^i:*:>)s [0 0 6 5] t*:fc^> D-5 i 3-^2fcA***iiD 

ifcAND^— > 2 0 lCttl^^" L" l"^l/Tf**l — X HI^Xt 1 — *©4 1 £y<!©!N#ffe#Jfc:y b^T^fe 

Kx ^THU^-^An ttz, OR 5^tJ±x 1 ttPHWtQ/2-. 

-y-b 2 0 4©tB*V<;Hix AND^-b2 0 1©tii ' (= 2" " ) 7"P>^OD-fll^ Xtt2 

^j^J" H" ^aJTbl^X^-^An t 'frfc&So *fex P-t ; p-^2 fc^Hx A^A^ 

H" l/^l/fcJ&Ox £fcAND7-b201 3-y6CA*$tl5*7A7KV^r-i'©2 li® 
©m^*s» l" lx"-<;i/-e&*l«x -f>;W2 0 7CJ; 50 H«y h^xTCftitCx^O^ffeWt:^ b^7#;fcs*§£- 
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{Cfct, ti^K^rU— Ve&t'E V-tJlTVJ 10PI© 
'<B©irlJ£|B)l$3I$RU £*lfc*»>**y-fe/l/ri/-f 1 

tt*7A«Tjp/2* (=2 ,,, ") rtJ9 

*©#vAfltKXfci:2'5Ui:&.5. ftoT, *7A7 

B\ ^'JWV-f ltt (PXQ) /2 I, »» , ^MBS 
iXx 7n-y^©f>fXtt, 2'fr, 2'#Jcd2 i ""<@od 
Jt'jtj^^hMU (K2#M) «7t2 10 
/HftW. n-TFl/** 8 — ***IF*9A 

■ ■7Vv9lMX\/9Z.9 1 4#T 1^**8 fc/ti 

[0 0 6 6] *7Ar3-y6tt, A^Sftfc^vAr 
HP^^-^EO ~E11, EBO ~EBllfcfi^5VVta 

n vtz 2 ' ma* ? a o*j) t*f&-r 5 If 9 b 5 -f . 

BLG, t>X7-f>SL, SifeSOTvWGL (^ft 
j ett02*iU t 03#JS) H*fU Ks>h7-f >SBL: 20 
G©bf9 hv-OBLO ~BL7 '(B93#j|g). 
atGNDCfiEKU t>77-f>SLt'iViM»7 

w >GLt^«ffiVPP 1 (20 [v] ) zmntZo 
* fcx o -^a— # 2 a* $ ntzv-y Y vxt— 

>E12~E20, EB12~EB20£«t5v>T3IiRL;fe2\- 
|@©D- (ff) ■|r»*t-*!7-'F5-f >WL (02*5«t 
TO3#I) CS1EVPP1 (2 0 [V] ) £Ep*n-r 
S. ftgBTb'UX^-^EO ~E20, EB 

0 ~EB20CS-^V^TS^nfe?i*Xo v^rt©2 

h^V^^TMO ~TM7 (03#fS) fct£T^-* 

[0 0 6 7] 7Xtv>?V4XWt%SWmKL. # 

7 a? k u^^-^ tc^s xp 9 X^-* bo 
~Bii*s^-ciSiSi>^;L'" l" icm&tsixx#t), £tc 

~B19AS|fe3ll/^;i/" 0" , Z2Wmmi"<)\'" 1" t 

fl0#2 5 6#i!l£tiT 2 5 6ffl©^D 9 
^P 9 £©1M Xtt 2 x 4 0 9 6 ffi(D* * »J 9 40 

h (2x4 0 9 6;M Y) ^LT, 7d>^^ 

3»WH$C, fl-SBr K V'^x-^ AO ~ A20£ 1 ©A* 
•tSCttU;!), 2 5 6M<D7vyt H@©$ 
£MitrP9*#3IiR£tu ^oiiM^o-^rt© 

2x40 9 effiox-tu-fe;!/^— 9 hmu©t- 

[0 0 6 8] 5 J -^**ii»IW*tt9i'f4. 5 s 

^tcftsthti;:, ^-^St&^-fe^ ytv raw 

b'^Atii^lalKgirA^^tiSo ©JjWlalK&l 3tt, Mff 50 
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fg^CLE#" H" U^CftSk, Ai±5*HIIS943J; 
tF3V>Kl/?** 1 2«(HffU AW*H1SS9{CA* 

l^** 1 2tl&fi«)?-fra„ 
[0 0 6 9] &fcf|iOTM^CLE#" L" 
*K ^7!p^»[HlgSl 3fcA#£ft£3iiJW§^ALE 
#" H" U^I/tfeStfcfefc, AW*BS&9t:^giJ7 
Fl/*^— *A0 ~A20, ftttMsW hcSggi*^ 
— ^^A^j^tlS. COf #{|if- *©tT9 h^— * 
£D0 ~D7 tm&t%. fBfimiUi&l 3«U pv>KV 

1 2{c^$ttfex-^*#ji^-fevy>7 9rn 
?>^gat5J:, Affl*®BS9,>KP^l/^X^: 
8, £«fctf:r-*Aattrt5|B85 £Mff U AtB^iII&9 : 
C Aft^tlfc^gBT H h>XT—*?%r Y 8 
(OTF^tvM'^i'ARO ~AR20 (05#J1) J 
©7^1/^975-2 0 2 (07#J$) ^ifl^fVm 

SfcAffi^IelKgtA^^tifc^gife^^-^D 

0 ^D7 ■£? : -t>A&tim&5Km.mink% a z c q 

[0 0 7 0] &lZ®mm^CLEir H" 

^ 8©TFV^tf9 hVi^^^ARn fcWSBfl^EE • , 
N, ENfT i DtWU 7 ? -^«ta^©fc«>©rtSI57' 
KP^r-^Sn «AVB.Bb -ft*****; ■= 
[0 0 7 1] 0707'KUXlf 9 hl/Stt^ARii CJ; 
D^-^#§a^©fe»©rtgPT>* b^^-^ En *3 <t 
UfEBn S^JER^StSCtts fiJ»lfiISSl 3fi, Wgp 
<t^EN^" L" l/^;i/^A>" H" .l/fWfcftfiidiiv 
rtSBM^EEN^" L" P^©**^b$-e-*;Oo ^: 
©i:g^ 7Kl/^77202fcft, Btt^gBTb'L' 
^^-^An A s <&*ft$nT*D> T YVXrty?? 2 0 
2tt^ggTKU^7 ; -^An fcOR^-h 2 0 3*i«fcUf 
-T>^-^2 0 7iCtH£Lt^£. ^s»fEE 
NAS" L" ANDy- h 2 0 l©ffi*l/ 

L" V<;i/i:^So JfcoT^ ORtf-h- 2 0 3 

*feORr-h2 0 4©ffi*l/^K*x ^r 

[0 0 7 2] t.tc, ftgPM^ENiS" H" l/^ft© 
T\ AND^-b2 0 5ttOR'>*-h2 0 3©ai*^ 

2 0 6ttOR>T-h 2 0 4©ttS*l/^;V?&^gPr 
b'V^^-^EBn tLX&tlt 2>o 
[0 0 7 3] CCtat, 7PMK»M'J>7*AH 

n a, rD9^-y--rx^-^Bn ^Kt»e.-r> r-tm 

5*-^ An ©SKl/^UOWSPr Kl/^-^EBn * 
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lffl©bTy t^T (IsJbi^^CEfcEBA^fcS^ 
7) Hu ^-CSMfeWKf F'VTfcfciK o-r3-y2 
43 9 2^3— ^ 6 tt^ ^ 'J Hr;^ W 1 © 1 ffl© 

hMU (02#|»O *SJRt5. 
[0 0 7 4] WAS'a-yWfe A££ftfc*9AT 
Kl/;*5*-*E0>Bll, EBO ~EBU££-5lvt?l 
tRbfcl<@©#9A (SI) £-fe>X 5^ >S 

l n tt*»W5>f >.g-l (^ti-enia2*jj;a t 03# 

L£&tts«?iGNDfcgarr£. ±B33KRbfcl 
|@©*9A (#J) lC»J(Sr«Kf F9-f>g?BLG©lf 
5/ b^>BL0 '~BL7C£tvt\ AtHftlllBS 9 
bT^-* Affl*lls!B& 5 C A;*j£*Xfe« D 
0 ~D7©HSl"<V 0" OK* FfcftJfrT.Stry F 
9*>BL£ifS«HVPP 1 (20 [V])-*Bttflt- 
5. £fc, 0—5*3-^ 2 ttw A^SftfcP-XFl'X 
5*— * E12~E20, E B12~E B20£*-3V>TjI$;bfc 
lffi©P- (*?) t^-TSy-b'^^^WL (02*5 
.J:tFH3#|H>.fc*«EEVi».Pl. (2 0 [V] ) £EPin 20 
•fS, C*lfc.fc»), ftflHTYVXr-fEO ~E20, E 
BO ~E B20C*-3V^X}IlR£*vfe I iO^t'Jt^a 
= * F MUrt©?»«tt^ C- 'J F 9 > * TMO ~T 
M7 (03#Jgl) ©#©, W*fr: : Srr*9W&V«' 
)V 0" ©ir-y YtMfo-t-ttMft&t'eV YyyVT, 
^TMt^-^^gii^ns. d©«fc?icb-c^ y 

.•fe/Uto* f (I;*-* F) ^'fcilJB*^^***^ 
tf. 

[0 07 5] W±©«fc 5 C*^B^©HSE©^)g 1 ©^FJ? 
f8tt#g{M^y£«fctt«x /D-y^WXr-^S^ 30 
ny*tf<f xw5?x* 1 4 (T'oy^iMXiBfft^S!) 

ttWO C±?K ±i3©XPs>*-yMX7 ? -*KS-3^ 
TXPy*lMX£i&rr3fci:fcfc> flarFUX** 

(XtfJ*El8S9*5<tV$iJjHlIsI8Sl 3) ftfll 

*> e> a* xp 9 * ^--r x^- * £ xp » * u- << x 

1/$^** 1 4£f3{iS£-£-S<fc5£bfcci:CJ:!K Sit) 
$-5 5*— *©!M Xtc^-fc-B-Tir-* $*i&ftf§© Xp 
**1MX£^*>£tg£-r3£i:#-e&, dftfc<fc!) 40 
lafCA^T-^-^^S^Ufigfc^S©-^ x-*A;b 

© f^ffo * ft < f ?> - i: # t- § 3 . 
[0 0 7 6] fcfc, XPy^tMXtfy H/^*BS 
n B\ -iVf bfc:£T©:7 |*l/XK» F l^** AR12~ 
AR20£Mb-£©ttfc<T*&V>. fcvATF 

ARlltM-rSXP^^^'f XtTs> M/S?X*BS0 ~ 
BSllftffllftU Xv i -^^B12~B20iP 50 



6&3 9tr«y hf-^tU *6C7l f U7tyH/y 
**AR0 ~ARU£:bT, 01 0 «C^1"l*lSB$$©:7 

H^Es/M/^^ft, B7C^t, AND F 
2 0 1£g!ll&U rta5«^EEN^jfi^ORy-h2 0 
3£<UF2 0 4©!g2A#^tAftt-3*-5fcbfc*> 

filltt » £ #§ij $ ft 5 z t < , * * U -fe^X U 4 
1 ttSAT* 5 1 2ftmZfiZ>» 
[ 0 0 7 7 ] ±BBHJfg©^JS 1 t*V%Ttt> 7 F 

v y ^^©m^$ xa <y ^-y-^ x^-^ K:«^v^■c 

Mffb&fc P-5 : 3-^2*5J:V*9A7 ; 3-y6© 
tii** Xa ^ ifW X^-^ {ca-3^T«iJjBi1-S «t p tr 
bTtmvv, ■ , 

[0 0 7 8] ±ta^©»i x^TttXo y : 
»-y->f xk » f v *f ipm§m<DmM&K «t t> « 

a>v fc s v^ tt xp ^ ^ m ikmWWgfimK. Xp >y ^ f-^ 

xl9!^IM^^^^f■r5«t3C-rn«av^ < , 
[o o 7 9] mmoimz 

m 1 1 &*&m<Dmm<DM® 2<D^Bm&*mit.** y • 
©fllfiRSWXPy^EieifeS. 01 i<D^n&&*m 
frX^eyttx ^iuwrv-f l fei 
i:, 5 s — .^Attl*@l&5 i:, A^A^ia-^ 6 XF 
1/^I/S?^*2 1 (XPy*R£f£t) fc, Affl^jlslES 
9 iSmffiSe£lHllS& 1 0 fc, 3T> Fl/^X^ l 2 

mmmt&i 3£> yuyty-jxwxtn (x 
^%<4*^cijv^ ^^yxFv^v^^8^ 

7KUXl/^^2 1 fcbfc*)©t-$)5. XFVXl/i? 

2 ltt, 2 l<i©XFlx^t:5; Fl/^^^AWO ~ 
AW20Kl«tD^^n-5. 7 Fl/^tT'y hl/'^AW 
n (nttO*e>2 0*T-©ffij|c©SIS) (±^ fflCtP 
T.t'— ^En , EBn TFVXtTfFWS? 
^^AWO ~AW20©rtgi5«^tt|B]-T-^S. X 
V*#1MZUVajH 4£7\*U7.l'VXf 2 l©gf 
^M^tts H5C*^ 7KV^t^hk^AR 
0 ~AR20*TFVXt:^FW^^^AW0 ~AW20i: 
bfc*©T-feS 0 

[0 0 8 0] 01 2tt7 F 1^X1/^X^2 1©7FV^ 

tfy M/^x^AWh ©rtgg^^^-riii«S0-eife5. 

TFl/^tf>y FVi/^^AWn I4x 7F^A7772 
0 2 i:, 5 >y^[5im3 0 1 NAND^- b 3 0 2 
t, -il<A-*3 0 3, 3 0 4, 3 0 5fc, AND^- 
h3 0 6, 3 0 7, 30 8, 3 0 9i:, OR^-h31 
0, 3 11,312, 31 2h*mtZ>o 
[0 0 8 1] 0R7-b3 1 0©^lA*iffi?l±TFU 

x^s»7 7'2-0 2©ai*j«?tfia«*nT*»), m2 a 
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*«?{Cli7D y*lMXK«y bP^^BSn 
P>y*1M Xx-^Bn #A*>£*1?>„ OR7- 
b3 1 1 ©& 1 A^Jg^tt^f 3 0 4Sr^bT7 

Ki/^y7r2 o 2<Dtatin!ttmffi2tix}i\), m 

2A*Jg?{cttXDy^+J-^X7 ; -^Bn VAtlZtl 
5. *fc % ANDy-h3 0 6©^lA*«?H:OR>r 

-h3 1 o©a*Jn?tisaii$nx *2x*«?fctti« 

NDy-h3 0 70^1A^?ttOR^~h3 1 1 CO 
fflaflfrfCifittSJu ^2A*iS?K(±|*lg|5M^EEN 10 

[0 0 8 2] NANDy-h3 0 2©Sgl A#S$?fc 
tt> -f W*-*3 0 3£;ft-bTXP'.y*1MX^-*B 
n #A£S*U *fcNANDy-h3 0 2©^2A*4ig 
^tttHWHIIKl 3*^©rt^M^LAT#A;b;*ft 

5. v>y^-lHlES3 0 1ft, 7l«l/7;W.720. 
2 ©m^Jg?{cSit$fcA*ag?I Nt, NANDy- 
K3 0 2 0lti*«?CgiSnfe7 y^J«f CON 

T.i: % wajm^EN^A^^ns^f^^^-x;^^ 

'LE-N&; te^Jg^OUT Jfe, ANDy 20 

-K3 0 8cD^lA^Jg^tt7f^08S3 0 l©iti**l«J 
^OUTfc&j^tu B2A*«S?CttS!l»|5J|&l 3*- 
6fl$M%WEN#A;*J$tt£o AND?->3 

0 9©& 1 \f>m-\H 3 0 5 ^^Lt7 
®K3 0 l©|±l;^?OUTfcg^£*U S&2A£Sg? 
icttrtgpfS^WE N#A££*i£« 

[0 0 8 3] OR^-b3 1 2©Sgl A^Sg^ttAND 
y-b3 0 6©a^^iC^$n> 0R7-h3 12 
(DM 2 A^SfliAND^*- K 3 0 8 ©ffl^Sg^Kg^ 

OR4*-h3 1 2©tH*^?B:rtSP7-K^^5 r - 30 
(DtiltlM^k.tiZ. OR-y-K3 13©Sg 

1 A2>ig?ttAND>7*-b 3 0 7ja>a*«^C8B«* 
*U OR>7*->3 1 3©B2A*ig?{iANDy-h3 

0 9©m^4S?fcgil^^ OR4*- K3 1 3©B^Sg 
^ttft^Kl^^-^En ©ffl^Jg^iifcS. 

[ 0 0 8 4 ] m 1 3 tt^ ^®g§3 0 1 <Z>rtOttj£«jj% 
-TElKHT-feS. HI 3C33Vvt-7**-Bi»3'o Hi, 
nM0Sh7>i>X^3 5 1, 35 2t, pMOShv 
>i?X*3 5 3, 3 5 4fc. -f >rt-#355, 35 

6, 3 5 7t, NAND-y-h 3 5 8£:£&f £♦ nM 40 
OS 3 5 l^«kVpMOS3 5 4©y-b»fiH44iS?C 
ONT£&i£S£*u SfenMOS3 5 2*«fcC5pMOS 

3 5 3©y-h«fig(±>f >n-^3 5 5^^bT^?C 
ONTCgfiSftTl^. nMOS3 5 l©Fl/-f >« 
*£:fc<fctfpMOS3 5 3<DV~Xft&ttW?IN(C&tt 
£*lTlr^o nMOS3 5 2©FP-f>SS*>«ttFpM 
O S 3 5 4©V-^«fig(iNANDy- b 3 5 8©Ul* 
^ffct&KStlT^S. nMOS3 5 l*5iV3 5 3© 
pMOS3 5 3£<fcW3 5 4©KW> 
-f 5 6©A£«?i:tt, t^J~ 50 



h*Dfc&M£;h,TV>3„ -f Wt— * 3 5 6©Ui^ig^ 
t, -YWV-*3 5 7©A£4g?i:, NAND^-h3 

^5. NAND^— h 3 5 8©f 2A^-Fftx rtSPfs 
^EN#A££*l3ffi?LENfcig$S£ftTV^. -Y > 
3 5 7©HJ*rai«^OUTt^$ttTW . 

[0 0 8 5] 0 1 1 v^mfm&tfc** •;©» 
#*giwrs. hi i©^s$8tt¥«£M^';©i&f£i: 

bTli, 7Py*1MXBS<£i&fK f-^MI^J; 

ft&xv?— frm*>m ^mmt±$imm<Dmm 1 tpi® 
bh-t a. si i (d^w «£*mwm * u ^-^t 

^tt 1 i: |e]«fcig**f&XP v >? *MtR U ;p»;J| 
{£T-^-*£$j£b (XDy^SlW) , 
©yg£*t&XP » *&gS&**f*XD y ^ i: bTSR 
U XPy*i|i{rc-7 J -*£»&&if 

#iwio . u-oTT-tmgWiZ-mftizti^r, mutt 

ftXP y *i;*§&#*rgiXP #9 t&m-7v Wit 

»j -b;^ - y h fcatR-f 3 tztb<D7 K l/^^-^ ~ 

1 ©T K 1/ X5r-* K J; ») fl 5 * * «| -fe^a - 9 

r C«|W9C«.** Atj b, «*«*^-D 9 * 
*»©ii1-5. HI lOWfSttiNWti^^Uttv 

[0 0 8 6] OTt, ^-^tf&^Srff (^-^ri* 

J!6©^ 1 H»fc N . WEIES 1 3 tt, AH1*EIB& 9 * 
AtF3V>Kl<^^l-2'«Mf|IU Affi7j|5lK§9fcA 

U^i' 1 2 KJ&i&ftS-tK £©Xn by* 
X=»v>K6 6HftHW8^ Affi3!7@K9*J:V7 
Kl/Xl/S?^^8*«WU Am^®8S9{cA*?nfe 
^•SB7 , HUX7 r -^*TKL'Xl'>'^^2 lfflTKU^ 
M/S>X*AW) ~AW20©TK1^^M977 2 0 

2 (H I 2#M) fc*n*fH&*ft£-B-S. 

[0 0 8 7] ifet^HES 1 3 tt, AttJ^HSS 9 1 A^ 

5i:> XPf^^'fXU'^^ l 4©yD9^-y-'fXtr 
^hUP^^BSn SrWSlJa^SET, SETB, E 
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N, ENB£,fc!)#J3PU /PyWXr^BnS 

£rtSBfS^EEN, WEN, EN, L A T £ «fc *) ffl$P 
En £<fctfEBn 

[0 0 8 8] feTFCx ±B3©^D^^^*0*fT^Jt 
S^Kl/^tTs; bb-S^^ARn ©1&#£|2 1 2, 01 

Sn (06#JS=O fr^rP^IMX^-^Bn £ftj:fr 

01 2©7b*VXt:y bVS>**AWn tc«fc t> X 
D V^^A©fc»©Wgi5T>-V^X-^En *5<tlKE.B 

n *$LmzitztgK&, mm®mi 3.ttv-««9^E. 

N*5<ttfEEN£" L" H" 

t^b^*5. Sfc, ?ggiWEN£" H" 

{kHlt* Xny^tf-fXtry Mx^^BSn 

» *1MX-r~ *Bn #ffl;>j;*;JtTi>»^ rtSPM^LA 

T£" L" l/sOXsfrt?" H" V^l/tC^b^-a-S. & ; : 

•C, " H" {C^^flS. ttz, Z.<D7Uv>7m3k®W 
C43^Xii< ^s^SET^lFWENtt, " L" U 
^;i/CD**t*fc t) s rtSPM^S E T Btt" H" V"<fr® 

COO 8 9] S12t*JV^ I*|S5<I^EN#" H» U. 
^;i/i:&2> Z. t £ <fc t) XP » XbT v b U B 
Sn A>£ffl;tj£nfc7 r Ps'*1M Xy*~-9Ba tt. 7H 
l^bTy bPS^^AWn ©Ofty— >3 1 0*5«fcV3 
1 lfcArtSfw *feW»t-*3 0 3^LTNAN 
D-r-b 3 0 2tA*S*t5o £©i:^ TYl/Xtlv 
77 2.0 2kH4, StlC^TKl/X^-^An 
ftTfctK ^©^gjJTb'l^^-^An JiORy-b3 
10{CA#£*U *HW'-*3 0 4iAl/TOR^ 
~b3 1 ltAA^na. 
[0 0 9 0] 0R7-b 3 1 Q«£tF3 1 l'ttv A££ 
tiSXDy^tMX^-^Bn ifi" H" V^;i/©S^ 
fclU H" l/^feffl*U *£Bn L" 1/ 

"tJUCDfefttiU O R7- b 3 1 0 ©a* i/>vn*a*r 
Kl/X^-^An tplbMJl/i:*^ OR^-b3 1 
l©Hl*'l/^H:'An ©S&l/^l/fc&S. 
[0 0 9 1] flgPM^EENtf" H" l"^£t© 

X\ AND-y— b 3 0 6©tb^jlx^;KiOR^— b 3 1 
0©tU*V<;i/i:lB]l>ttv ANDy— b'2 0 l©tB* 
ifi" H" JMBrHl/X^-^'An CM 

t>t>T" H" W<fr£t£t), *feAND^-b2 0 1© 
{tift**" L " An fc[^bfc&3. £ 

fc, OR4*-b 2 0 4©ffi;bl"<MJu AND^-h2 
0 l©tB±># M H" l/'WCfcfttt, ^gCTbV^T 1 - 
*An \zmt>t>T' H'-U-Wtttb* £fcAND>/*— 
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b 2 o 1 ©m##" l" i^-<;i/T-fen«> <y w*-* 2 

0 7tC«fc!)An ©R&l/^l/ 

[0 0 9 2] Sfc, flgCfs^EENtf" H" l/^l/fc© 
T\ AND>f-b 3 0 6fctOR4*-b3 l-0fr£©A;*J 
\"<))/**:<D$.%&tih, AND^-b3 0 7ttOR^ 

-h3 1 l^oA^i/^fc^©**^-^. * 

tz. rtgpfl^WENtf" L" l/^;bfe©T\ ANDf- 
b 3 0 8*^IF3 0 9©Hi*tt" L" d 
*l£J;*K OR^-b3 1 2ttANDy-b3 0 6©tH 

O Rf- b 3 1 3 ttANDy- b 3 0 '7-«UBftt"Wfe< 
fiSBTb* l/*^-* E Bn i: bTtB^-TSo lot, 7 
b* bl^X^AWn 14s 7o y^lfWXr— ^ 

Bn r r i/^;b©»-&ttt> fAjgurbi/^^-^E. 

n ir«tl5EBh fcfcfcfc" H" V^;i/fcU *fcXos; 

X^-^Bn #" L" V^;i/©^ttt, rtSST 
KV^t 1 — *En YVX?— ^ An h^Dl^^ 

;K EBn ^An ©fi(El/r«;i/tt 5. !, 
[0 0 9 3] $.tz, ft^m^LATW" L" T'fe5i:§ 
20 Utiu NAND^- b 3 0 2©tH^{4" H" V^l/T-fc 
D; ICt>.Tiai 3Crt«S5«tJ6g*^7S'^iaiS3 0 1© 

Sg^CONTtt" H" U-rtfU-Gto*. .zatt* ?yf 

01830 lfcjfcivts nMOS 3 5 l^AlFpMOS3 
5 3J±ONLT*!) N nMOS 3 5 243«tVpMOS3 
5 4^±0FFbTV^5. 5 f 5^131^3 0 1 tt, 7 

FV^t-y^T 2-0-2 *»*Ji?-INtA*s'ft*flr—# 

:ft-f >yt— >3 5 6*5«feV3 5 

HiAtS. *t f3gPM^EN*s" H" l/^;i/^©X% 

NAND^-b 3 5 8tt>'-b*E©M!|£l/'<;i'£aWJb 
30 TV->5. 

[0094] mmmm 1 3 ±gB©xo * ; 

H*3^T, NAND^-b3 0 2C-fWW3 0 3S 

^^■S. rtSPa-^LAT^" H" i/^;i/{c^b-rst, 

NAND^-b3 0 2©tH^ot7^f-[5|K3 0 1© 
^CONTttyo •y^^<f X5 s -^ Bn hHbV^l' 
fc&S. 5>^@B3 0 ltt, XD^^-9--f X^-^B 
n 3f»s" H* |/"VNO»£fctiU rtoPM^L ATi 5 " L" 
40 \yOVT'$>-3tz£%(D'kti-eibZifi, 

L" t^bbfe«^ttt) , Sg^ INtA^^tlTV^ 
XD'y^ffi^&^^T'KUX^-^An fc^yf- 
f ?.. 7^i«&3 0 1C*JV>T, ffi^CO 

NT# M L" nMOS 3 5 liJiVp 

MOS3 5 3ttOFFb, nMO S 3 5 2*><fctFpMO 
S3 5 4ttONtSo dn£<tt)s y-KDtiU «RPI 
N^f>^Jt)lSI$nx NAND-y-b 3 0 2©m*ig?ti 
tot< y-b'EI&W'bb^-^A 
50 n ©S^W^tS^^tls y-bDiUViiS^OUT 
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LATIi, 7avt/m%&fr®tt&m7tZ£~?" H" 
l/'M/fcflaSSfi*©-^ Xny^iK Xx-^Bn 

L" l/<-<;i/©^££8:, 7«^0H3O l©ffi7jSg 
?OUTI±, Xn^asafcaWfrFKri-**^ X 

5. 

[0 0 9 5] D~r:n-X2:fc<fctf;fr5ix7 ; :3-y6 

t.t^^^nfertgPTb-l/^^-^EO ~E20, EB 10 
0 -EB20KJ; B*©iMX:fccfcV^»3Btt^ y*;i/ 

[0 0 9 6] ^-*«§&^iW££i&t?i3-r*o --5 s 

-^».*a»»f^Kffctt % - i-rmmm^chEifi" u" 

AHi*rlIS&9fcA7j$*i,*o MfPSRl 38u -turn 
CLEF H" l/^fcfc**:, Am^EIi^943«kV3 
v>HV^^12 SCOT U AtB*r@g& 9 K A>j $ ix 20 

1 2 tJ&JfiS-fr*. fflfP&H&l 3tt, 
X* 1 2 fcfc^ftfc^-^ffig&^-tz * h7*Xnv 

1 4, 7Kl/*l^**2 1, fc.fclJ^-^AtUTJ 
®8&5©$iJ»£B8«tf-.5. 

[0 0 9 7] *fc«9»e§CL.E*«" L"-W'<^fcR 

Hi*tHlE&9K, *§&£#g>XPy^ft©^';-b;iot. 

bMU&giRt-*fc&©fl-S&7KW;*5*-*A0 ~ 30 
A20£u :©^t'HM=!» bMUt*!?-* 1 WK 
■®*SlJUL5 !f --*D0-~D7 fctf&aC, XPs^ft© 
p< ^ U -bJUJ.- v Y MU©<@8#£ frigid JcJI&ATJ 
$*l*. /P9^WXtf2 |,, ";Hb (2"*"{I© 

^U-fe;^-* hMU(O.O) i-MU(2\,2') & 

pt^>;-fe;i/OL-s; hMU(0,0) fcgRrSfcfeWTKV 

(0,0) fc^****!*^-^*^^ GIT**!.* 40 
tUD 9 MflUfc*t*-*7\l*l'X5 I — 
• g&i^-^a^SfcA*;*^ «&fcMU(2', 

2') £#ts*§&7c.^-*#A7j£ti> nrtK-2 

t#««Sii<jfcA?j2ti*. 

[o o 9 8] mwmmi 3tt, Affi^@K9, 7b-i/x 

1^**2 1, £«£V^-*Affi#llS&5£ftifflU A 
ffl*iliS9lcA*^nfc^SI3rKU^^-^A0 ~A20 
£7 Fl/*l/5>X* 2 lCDTKl/Xtr^y M/5>X*AW 
0 ~AW20 ©7|'l/^5'7 7 2 0 2 (I212#f0 50 
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*fc»£&;t:r-*D0 ~D7 
^Affl^HKStrft^-e-So 0-7*3-^2 

[0 0 9 9] 01 2©7KV*ey >l/5>X£AWn 

<t 57*-^**-a*ofc»<ort*> f u.x^-* En # 

.fcVEBn *£*¥** fcSfctiU (HflOBl 3tt, ft 
pBM^WEN^" L" H"-l/^CSEflJ*. 
**. ft*. rt&M^EENt*Xby*^SSrf£©J!|7 
fcfcfcfc" L" : XPy**g&#gfrffcfc 
fcivctt" L w V^<0**Tf**.-*fc; ftSBfi^E 
N*iVL AT It; 7D-^ & 31 g|T 

[0 1 0 0] rtaSM^EENtf" L" V<)ll3i<DX< A 1 
ND^-KS 0 6*J<tOf3 0 7©tiJ7jB:> L* 

©7?, AND-7*— b 3 0 -8tt5^gR3 0 1 ©&:&£' 
ftbl/"M/&tH£U ANDy-b 3 0 8tt7 2;^lHlBS 

301 ©m*©fiteP^ftfH*-r*.- is^t, o r<f 

-b 3 1 2«7>y^(lgS3 0 1 ©WTjl/^l/fcrtlSX K 
l/X-y-^.En -.■EVCHMjU *feOR#-> 3 1 2& 
5 *?Btt3 0 1 ©^©Stel/^l/fcrtSPX fs- 1/^5* 
-*EBn fcLTfflTj-T*. - • : ; 

[0101] fcd ZX\ 'MiHt* XP Xr-*- 
Bn *s M L" 7*45*7' Kl/XK s> M/^X^ AWh (L 
AWn 2:Wr«') ©7^@»3'0-ltt. ft©7"P>J 
*SilMWC7l'l'^;^77 2 0 .2^&mFINlC : 
ATj^ixfe, ^-^riS©fc»©^g|57 H U^-^A 
n (eAn fc^iat*) fc^y^U cftWFOUT 
t:ai*bTV^?.. ^ffS^SXO^^It'fX?-^ 
Bn ifi" H" l/^f$57KI/^K I^U^AW 
n (H AWn i:aiBt-*) ©7 -y^(lB&3 0 1|± v 7 h* 
U^9 77 2 0 2A»e>4g^INK:A**tv*, ^-^ 
• ga^OfeftC^gP^KVX^-^An (wAn 
13-f *) M?OUTtKiMS. 

[0 1 0 2] foT, 7KV7t>nk^^HATOi 
tt, Am*II]K&9&^bT^gi5^e.)lg*A7J*^ 7F 
y 7 7 2 0 2 tzm&U&ZilZftgHT f VXr- 
^wAn &ft«57h*l/^^-^wEn 
©fe»©En ) i:LTttJ7JU wAn ©Jg&l/^;i/£fl 
SPTFI/^^-^wEBn (^-^#Sii^©fc»©E 
Bn ) htTtii73l-*. -7J % 7 Fl/Xtf* M/J?^^ 
LAWn & N 7KV^7l5/7r 2 0 2tli*«j#?tl* 
^SPTHU^^-^wAn tKt>5,rs 7"D>y^^SI& 
#^ft:7 bfe^SBT YVX=r-*> e An ^ftgPT K 
U^r-^wEn JltTHiTJU APn ©SlEl/^l/S 
ftgBTh'l/^^-^wEBn tLTfctJTJt*. 7Kk^ 
tf;y hl/^X^LAWn *?>m*$ix5ftgf7 HUXt 5 
-tJ'wEn JJiVwEBn ©V^;i/|±@^$n> XDy 
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J X\si>X9 2 1 ttiSitt&XP *»» £ bT»«LfcX 
P9*£-l$6<jK!3ta:U ^0/D>^*tlii^f 

^^n^rtSB^Kl/^^— *wEn fc-fctfwEBn ©1/ 

[o 10 3] :/oy*miK1M^T" L" i/^TJ- 
feofcrtgUTKu^^-^ttx xp 9*S£&#I&ft ; £ 
fcw-t* l" i/^;nc@^^ns©-e, /Pf^a 

^ey bMU©##3iiR;**u * b*^-** 

£&£ft^:/P9£ft©;>< ; e , ./-fe;l'^-'i' hMU^JI^ 
•rS^ofe^gPTFV^^-^wAO ~wA20#A*J$ 

^t&^fcfS^P * *^©^ * U -fe^- 9 hMUK 

[ 0 10 4 ] ftl±© i -5 C#|g$©^Sfi©fiy§ 2 ©^S 
«tt**(*^ * >J £ £ftt& Xp * #1M X5*-* £ X 
P Xl/fa* 2 1(7P ? jr-1M'XB|t¥flk) 

Wflfc*R> £ «k >K ±13© » ?-!Mf Xt?-* tSt5 
iNTXn>y^-y-'fX§^1-Si:fc*^ 
7 s -*fcSt5^T*§&*##lXP9*&fg£U £?> 
(Xm^laIl^9*«fcU t $'J?W[aI8&l 3) C<fc 

t> . "^iB*».6 AftSftfcXP 9 X^-* * XP 9 
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